Pellagra Amongst the Turkish Prisoners of War by Paton, Richard
EBLLAj&RÂ AMONGST THE TURKISH PRISONERS OF WAR.
The follov/jbf]g paper i s  a simmary of th e  work done In  the 
L aborato ry  of No. 2 P riso n e rs  o f War H o sp ita l, A bbassia, E^ypt, 
d u rin g  th e  w in te r  of 1917 -  1918, on th e  P e lla g ra  oases th en  in  
H o sp ita l . The work f a l l s  n a tu r a l ly  in to  two h a lv e s , ( I )  The 
Post-M ortem exam inations and t h e i r  r e s u l t s ,  ( I I )  Blood oounts 
and u r in e  a n a ly s is .
P a r t I .
I t  has been my custom to  weigh a l l  th e  la rg e  organs a t  a l l  
p o s t mortem exam inations, and my a t te n t io n  was drawn to  th e  
abnormal w asting  in  th e se  P e lla g ra  cases as compared w ith  o th e r  
post-m ortem s. The organs weighed were th e  H ea rt, th e  Spleen, 
th e  L iver and th e  K idneys. F i f ty  A utopsies on P e lla g ra  cases 
were perform ed during  th e  above p e r io d , and th e  w eights o f th e  
organs in  th e se  cases were ta b u la te d . As thewe A utopsies 
co n ta in ed  many oases com plicated by P h th is is  Pulm analis and 
acu te  B a o illa ry  D ysentery , such cases were e lim in a ted , and th e  
t h i r t y  oases rem aining were tak en  as r e p re s e n ta tiv e  P e lla g ra  
c a s e s . Of th e  f i f t y  cases  a l l  had well- marked P e lla g ra  rash es 
and symptoms, though some d id  n o t show much body w astin g . Of 
th e  t h i r t y  cases a l l  were w ell marked P e lla g r in s  except one who 
had a w ell marked ra sh  b u t was w e ll n o u rish ed , and d ied  of an 
in te rc u r r e n t  malady, in  t h i s  case OanorucW àe. Three o f th ese  
cases  had a te rm in a l B a o illa ry  D ysentery, diagnosed post-m ortem , 
and two o th e rs  had s l ig h t  a c tiv e  T ubercu lar Foci in  t h e i r  lu n g s .
In  o rder to  g e t a  s tandard  of com parison f o r  th e  w eights 
o f  th e se  organs, a s e r ie s  o f f o r ty  cases o f Pulmonary Tuber- 
c u lo s is  and f i f t y  oases of D ysentry , a l l  o f which showed 
co n s id e rab le  body w astin g , were ta b u la te d . The combined r e s u l t s  
o f th e se  were a lso  ta b u la te d . TJi© normal body w eights o f Turks 
and Arabs has n o t y e t been found, and i t  would tak e  many years  
to  o b ta in  a c cu ra te  f ig u re s ,  b u t I  have ta b u la te d  a s e r ie s  of 
s i x t y /
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s ix ty  a u to p s ie s  ofi Turks and Arabs in  o rd e r  to  g e t some, even 
vague^ id e a  of th e  no im al. Abnormal au th p s ie s  such as the  
fo llo w in g  were pu rp o se ly  o m itted , b u t th o se  shovdjig w eights 
sm a lle r th a n  normal were in c lu d ed . The fo llow ing  were om itted .
H e a r t . Spleen. L iv er. Kidney.
(I) B a n ti’s D isease . 12 oz. 54 oz. 112 oz. 13 oz.
(II) M a la r ia . 10 oz. 33 oz. 60 oz. 10 oz.
(III) Blackw ater F ever. 12 oz . 48 oz. 64 oz. 10 oz.
(IV) Lobar Pneumonia, 
Splenom egale. 17 1 /2 41 o z . 77 1 /2 13 1 /2
(V) B .O oli S ep ticaem ia . 12 oz. 32 oz. 100 oz. 25 oz.
^T ab u la tio n  o f r e s u l t s  g iv in g  th e  Mode, 
th e ;Mediàm and th e  Mean. Weights a l l  in  ounces.
No. I .  PELLAGRA. 50 c a se s .
H eart. Spleen. L iv e r. Kidney
Mode. 7 8 31-35. 8
M edian. 7 7 36 9
Mean. 6 .6 6 .7 37 9
NO. 2 . PELLAGRA.► 30 c a se s .
H eart. S pleen . L iv er. Kidney
Mode* 6 6 31-35 8
M edian. 6 6 33 8
Mean. 6 .2 6 33.5 8.6
No « 3 . PÜIM0NARY TUBERCULOSIS. 40 cases .
H ea rt. Spleen . L iv e r. Kidney,
Mode. 7 8 41-45 8
Median. 8 8 46 9
Mean. 7 .8 8 .8 47.6 9.6
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No. IV. DYSENTERY. (5 0 ).
H eart. S p leen . L iv e r. Kidney.
Mode. 6 8 46-50 8
Median. 7 8 48 9
Mean. 7 .2 9 .2 45 .5 9 .5
NO. V. PDIMONARY TUBERCULOSIS 
AND DYSENTERY. 90 ca se s .
H ea rt. Spleen . L iv e r . Kidney <
Mode. 8 8 45 8
Median. 7 .5 8 46 9
Mean. 7 .5 9 4 6 .4 9.47
NO. VI . GENERAL TURCO 
AUTOPSIES. (60)
ARABIAN
H e a r t. Spleen . L iv e r . Kidney
Mode. 10 12 56-60 11
Median. 10 12 56-60 11
Mean. 9 .6 11.8 56.5 12.7
According to  D an ie lls  and Newham (1) th e se  organs weigh
as fo llo w s:
H eart. Spleen. L iv e r. Kidney
European (Q uain). 11 6 53 11
B r i t i s h  Guiana Negro. 10.8 6 .9 47 .7 9 .9
In d ia n . 8 .7 18 .4 48 .4 8 .7
C hinese. 9 14.8 4 3 .4 8 .7
I t  w i l l  be seen th a t  the  Turoo A rabic w eights compare v ery  
favou rab ly  w ith  an adm ixture of th e  European and In d ian  w ith  the  
excep tion  of th e  kidney t i s s u e  w eigh t, and as a  la rg e  nuinber of 
my au to p s ie s  were on cases of s u rg ic a l  k idney , i . e . ,  Abcess 
fo rm ation  in  th e  kidney due to  B. c o l i  in f e c t io n  w ith  much 
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enlargem ent o f the  k id n ey s, my f ig u re s  e r r  on the  h ig h  s id e .
A comparison o f th e  50 cases of P e lla g ra  w ith  th e  o th er 
groups g ives v e ry  in te r e s t in g  r e s u l t s .
( I )  The H ea rt. The P e lla g ra  H eart weighs a t l e a s t  i j  ounces
le s s  than  th a t  o f th e  Pulmonary T uhefcu losis group 
and 3 ounces le s s  th an  th e  Turoo Arabian H ea rt.
( I I )  The S p leen . The Mode and Median a re  p r a c t i c a l ly  the  same
f o r  a l l  th e  w asting d is e a s e s , b u t the P e lla g ra  mean i s  
2 ounces low er than  th a t  of th e  two o th e r groups. 
Compared w ith  th e  Turco A rabian group i t  i s  5 ounces 
low er.
( I l l  )The L iv e r . The L iv er shows th e  most marked w astin g . I t
i s  10 ounces le s s  thadi th e  o th e r w asting d isease s  and 
20 ounces below th e  Turco Arabian L iv e r.
(IV) The K idney. The k idney  w eight compares favou rab ly  w ith  th e  
k idney  in  th e  w asting  d ise a se s  and a lso  w ith  the 
In d ian  k idney , b u t i t  i s  2 ounces le s s  th an  the  
European and th e  Turco A rabian group.
The above f ig u re s  show v ery  co n s id e rab le  w asting  in  th e  
organs in  P e lla g ra , b u t i f  the  30 cases in  which d ea th  was due 
s o le ly  to  P e lla g ra  be compared w ith  th e  la rg e r  group of 50 cases 
of P e lla g ra , th en  th e  w asting  i s  even more ev id en t. For th i s  
purpose I  have prepared  fo u r c h a r ts  of th e  organs in  weight 
g roups. (See Appendix I . )
There i s  no d if fe re n c e  in  th e  two k idney  cu rves, b u t in  th e  
o th e r  th re e  c h a r ts  th e  d if fe re n c e  i s  w e ll marked. This 
d if fe re n c e  i s  b e s t  shown in  th e  L iver c h a r t ,  where th e re  i s  a 
w e ll marked secondary r i s e  in  th e  50 group which com pletely  
van ishes 5n th e  30 g ro u p s. There i s  w e ll marked secondary r i s e  
a ls o  in  th e  H eart and Spleen c h a r ts  b u t i t  i s  no t shown so 
d i s t i n c t l y /
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d i s t i n c t l y  as in  th e  L iv er group. This secondary r i s e  i s  
undoubtedly due to  th e  com plicating  f a c to r s  of Pulmonary 
T ubercu losis  and D ysentery which have caused d ea th  e a r l i e r  than  
would have been th e  case had th e  P e lla g ra  been l e f t  to  run  i t s  
co u rse .
The Post-Mortem appearances found in  th ese  cases were as 
fo llo w s . P e lla g ra  ra sh e s  were p re se n t g e n e ra lly , and i f  not 
p re se n t th e  w hite parchment l ik e  appearance of th e  sk in  was w ell 
marked over th e  s i t e s  where th e  ra sh  had been . Except In  one 
case  em aciation  was extrem e. They were a b s o lu te ly  w ithout any 
body f a t .  Oedema was prewent to  a  marked ex ten t in  about 60^ of 
th e  ca ses , and A sc ite s  in  33^.
The H eart showed Brown Atrophy f re q u e n tly , s l i g h t  v a lv u la r  
d ise a se  was p re sen t in  f iv e  out o f th e  t h i r t y  c a se s , and a 
ch ron ic  form of P e r ic a r d i t i s  in  one ca se .
P e r i s p le n i t i s  w ith  v a rio u s  degrees o f th ick en in g  of the  
capsu le  was found in  10 c a se s . Nothing of no te  about the  sp leen  
i t s e l f  except o ccasio n a l in c re a se d  f ib ro u s  t i s s u e .  Marked 
p igm enta tion  (m a la r ia l)  was no ted  only  tw ice , b u t undoubtedly 
would have been remarked more - re q u e n tly  had smears been examined 
m ic ro sco p ic a lly .
The L iv er was u s u a lly  d ark  in  c o lo u r, S l l  and of firm  
co n s is te n cy . In  th re e  cases i t  was nutmeg in  ty p e . P a tty  
d eg en era tio n s, patchy in  type, were common, and amyloid degener­
a t io n  was a lso  n o ted . An e a r ly  s u rg ic a l  k idney  was found \in  one 
case w ith  B a c illu s  c o l i  ab scesses in  th e  c o r te x . Sub--Aen?te 
n e p h r i t i s  was prewent in  fo u r c a se s . Three cases had some f a t t y  
d eg en era tio n , and th re e  showed cloud^^ sw ellin g  w ith  lo s s  of 
n u c lea r  s ta in in g  of th e  tu b u le s , th e  g lo m eru li were norm al, and 
th e re  was no p r o l i f e r a t io n  of th e  l in in g  c e l l s  of Bowman’s 
ca p su le s .
Of th e  t h i r t y  cases th re e  had te rm in a l B a o illa ry  D ysentery
diagnosed Post-M ortem. The Y tjqpe B a c illu s  was is o la te d  from 
tw o /
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two of th e se  oases and B* Shiga from the t h i r d .  U lce ra tio n  of
th e  rectum  and an acu te  inflam m atory co n d itio n  causing  a deep
o
crim son d isc o lo u ra tio n  of the  raucous membrane was p re se n t in  a
few c a se s . This u lc e ra t io n  o f te n  extended w e ll up in to  th e
la rg e  in te s t in e  and was q u ite  u n lik e  D ysen teric  u lc e r a t io n .  The 
a
r e c t a l  mucus menbrane in  th ese  cases was alm ost po lypo id  in  
c h a ra c te r .
In  alm ost every case th e re  was desquamation of s u p e r f ic ia l  
ep ith e liu m  and th in n in g  of th e  mucus membrane, and, e s p e c ia l ly  
in  th o se  cases which showed marked th in n in g  and b a llo o n in g , 
sm all w h itish  mucus tu b e rc u le s  were seen* On m icroscopicA
Examination no evidence of T*B. could be found in  th e se  sm all 
m ucoceles.
No ab n o rm a litie s  were found in  the  Pancreas o r in  the  
Thyroid though o c c a s io n a lly  se c tio n s  showed in c rease  of 
connective  t i s s u e  in  th e  l a t t e r  g la n d .
In  view of the c lo se  resem blance between P e lla g ra  and 
Addis^on’ s D isease , a s tudy  of th e  S u p ra -ren a l g lands i s  i n t e r ­
e s t in g .  They show a w asting  of about 16;  ̂ as compared w ith  th o se  
of o th e r w asting  d is e a s e s . I  am Indebted  to  C aptain  H. E. Roaf, 
R.A.M.O., (T) f o r  th e  f ig u re s  of th e  Suprarenal g la n d s .
P e lla g ra  has always been recogn ised  as a w asting  d is e a se , 
b u t th e  ex ten t of th e  w asting  has p robably  n o t been s u f f i c ie n t ly  
reeeg a ieed  em phasised. Drewry (2) commenting on tw enty  one 
cases of P e lla g ra  on fo u r  of which au to p s ie s  were h e ld , s ta te s  
on ly  th a t  th e  H eart and L iver were a tro p h ic , th e  Spleen con­
g e s te d , marked th in n in g  of the  in te s t i n e s ,  and in  p la c e s  e n t i r e  
d isappearance of th e  mucosa. The k idney  showed i r r e g u la r  
co n g estio n . I t  i s  worthy of no te  th a t  a l l  th e se  cases were 
com plicated by some f o m  of tu b e rc u la r  d is e a s e . O ther 
l i t e r a t u r e  i s  e q u a lly  vague on th e  su b je c t of w astin g .
While se rv in g  in  the  T urk ish  Army th e se  p r iso n e rs  p robab ly
h a d /
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had a d ie t  poor in  P ro te in  and F a t ,  b u t t h a t  i s  m erely  
c o n je c tu re . W hilst th a y  have been p r iso n e rs  t h e i r  d ie t  has 
been  as fo llo w s a t  th e  v ario u s camps.
I .  P riso n e rs  of War Camp. Weight in  grammes.
C arbohydrates. P a ts . P ro te in s . P ro te in s
c o rre c te d . 
541 32.59 91 52.50
Heat value p e r  gramme. 4 .1  9 .3  4 .1
Heat value 2220 302 373
T o ta l C a lo rie s  2,895
I I .  iN o. 2 . P riso n e rs  o f War H o sp ita l Turks and A rabs.
C arbohydrates. P a ts .  P ro te in s . P ro te in s
c o rre c te d . 
609.3 34.16 102.7 64.21
Heat value p e r  gramme. 4 .1  9 .3  4 .1
Heat V alue. 2500 317 420
T o ta l C a lo rie s  3 ,237 .
I I I .  H o sp ita l D ie t o f European P r is o n e rs .
C arbohydrates. P a ts .  P ro te in s . n P ro te in s
c o rre c te d .
Heebt-value-per-graEBEae 463.44 59.65 118.6 79.49
Heat value p e r gramme. 4 .1  9 .3  4 .1
1900 555 486
T o ta l C a lo r ie s . 2 ,9 4 1 .
The camp d ie t  i s  ample to  p re se rv e  th e  m etabo lic  le v e l ,  
though too  much dependence i s  p laced  on C arbohydrates. The 
P ro te in  in  th e  h o s p ita l  d ie t  i s  q u ite  su f f ic ie n t^  though the f a t  
f ig u re  i s  low, and on account o f th e  sho rtage  of o liv e s  i t  
m ight be accounted a  l i t t l e  lower th an  i s  shown on th e  t a b le .
In  a l l  w asting  d is e a s e s , and e s p e c ia l ly  in  P e lla g ra  the  
w asting  occurs as fo llo w s . ( I )  P a ts .  The s u p e r f ic ia l ,  om ental, 
m esen teric  and p e r ir e n a l  e tc ;  ( I I )  The s to re d  up l ip o id s  and 
glycogen of th e  l i v e r ;  ( I I I )  The m uscles. The accompanying 
curves of th e  L iver and H eart show t h i s  w asting  v ery  m arkedly. 
(See Appendix I ) .
I t /
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I t  i s  presumed th a t  th ese  P e lla g ra  P riso n e rs  had a le s s  
generous d ie t  of P ro te in  and P at when th ey  were in  th e  enecQ  ̂
army -tjian th e y  rece iv ed  a t  our hands. I t  i s  thus conceivable 
t h a t  th ey  have been l iv in g  on t h e i r  own b o d ily  f a t  and P ro te in  
p lu s  such C arbohydrates as t h e i r  a l l i e s  have allowed them to  
r e t a in .  Allow th i s  to  proceed f u r th e r ,  th e n , when he has used 
up h is  a v a ila b le  l ip o id s ,  he i s  p r a c t i c a l ly  dependant on 
Carbohydrate d i e t .  S ta r l in g  (3) p o in ts  out th a t  when Carbo- 
h y d ra te  goes in to  c i r c u la t io n  i t  i s  changed in to  su g a r, and as 
such needs tw enty tim es i t s  w eight of w ater to  c a rry  i t .  He 
contends t h a t ,  as a d i e t  of carbohydrates in c re a se s  th e  w ater 
co n ten ts  of th e  bod^r, t h i s  f a c to r ,  when a s so c ia te d  w ith  
in a n i t io n  and f a t  sh o rtag e , may produce d ropsy . E xcessive 
fe rm en ta tio n  due to  th e  carboî%;^drate d ie t  m ight to  some ex ten t 
account f o r  th e  d ia rrh o e a  which i s  a symptom of P e lla g ra ,an d  
a ls o  might account f o r  th e  th in n in g  o f th e  la rg e  in te s t in e  and 
th e  desquam ation of th e  s u p e r f ic ia l  ep ith e liu m .
There appears to  be some p e r io d ic i ty  about th e  d ise a se .
The most ac u te  cases appeared in  February and March, i . e .  th e  
ra sh e s  were most marked th en . On th e  o th e r  hand i t  does no t 
appear to  be in f e c t io u s .  No cases have occurred  in  h o s p i ta l  
amongst those  workers in t im a te ly  a s so c ia te d  w ith  th e  P e lla g ra  
c a se s , and who have su b s is te d  on th e  same d i e t .
One of th e  p red isp o s in g  causes would appear to  be th e  
n a tu re  of severe shock e s p e c ia l ly  to  th e  sym pathetic system , as 
the  m a jo rity  o f cases have developed th e  d ise a se  s h o r t ly  a f t e r  
c a p tu re . Some of the  cases gave a h is to ry  of having had the  
d ise a se  every sp rin g  f o r  se v e ra l y e a rs , and as the  T urk ish  
arm ies have now been f ig h t in g  p r a c t i c a l ly  co n tin u o u sly  fo r  
e leven  y e a rs , th e  nervous system  of th e  s o ld ie r s  must be to  some 
e x te n t s tra in e d  and l i a b l e  to  shock. The s im i la r i ty  o f P e lla g ra  
and Addison’ s d ise a se  im m ediately draws a t te n t io n  to  th e  A drenal. 
The m edulla i s  norm ally  r ic h  in  Chromaffin bod ies as are  the  
sym pathetic /
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sym pathetic g a n g lia , and i t  i s  conceivable th a t  th i s  chrom affin  
i s  d e f ic ie n t  in  P e llag ra*  With th i s  d e f ic ie n c y  we would f in d  
an a s so c ia te d  d e f ic ie n c y  o f A drenalin  e s p e c ia l ly  as th e re  would 
b e , on account of th e  excessive  fe rm en ta tio n , a d e f ic ie n c y  of 
th e  mono amine ac id s  in c lu d in g  Tryptophane from which the  
A drenalin  i s  formed*
Myers and Fine (4) p o in t out a d e f ic ie n c y  in  hyd roch lo ric  
a c id . As th i s  i s  found in  o th e r  w asting  d is e a s e s , i t  would 
appear to  be m erely  a f u r th e r  s ig n  of w astin g , and c a l l  f o r  the  
a d d it io n  of an a c id  to n ic  in c lu d in g  H.Ol* to  th e  treatm ent*  The 
excessive carbohydrate  d ie t  p lu s  th e  d e f ic ie n t  H .Ol. should 
account f o r  the  excessive  ferm en ting  s to o ls  passed by these  
P e lla g ra  c a s e s . In  siimming up She f i r s t  p a r t  of t h i s  paper, th e  
fo llow ing  conclusions a re  a r r iv e d  a t :
( I )  More w asting  occurs in  P e lla g ra  th an  in  the  o th e r  recognised  
w asting  d is e a s e s .
( I I )  The A tio logy  i s  obscu re , b u t d ie t  appears to  p la y  a g re a tA
p a r t .  Goldberg (5) has caused th e  eenv ie te  d ise a se  in  
c o n v ic ts  in  America by g iv in g  Carbohydrate d i e t .  Pat 
d e f ic ie n c y  appears to  be a more probable cause of th e  severe 
form of th e  d ise a se  found h ere  th an  P ro te in  d e f ic ie n c y . 
V itam ines may be d isco u n ted , as th o se  T urkish  p r iso n e rs  in  
P a le s tin e  had a s u f f ic ie n t  supply o f f re s h  f r u i t  to  p rov ide 
them w ith  the  req u ired  amount of v ita m in e s . The d ro p s ic a l 
c o n d itio n  as p re v a le n t in  P e lla g ra  i s  q u ite  in  accordance wi 
w ith  S ta r l in g 's  (3) views on f a t  d e f ic ie n c y .
(III)T h e  d ise a se  i s  no t in f e c t io u s .
(IV) Whether th e  ad ren a l w asting i s  Ju s t in  accordance w ith  the  
b es t of th e  body w asting , or whether th e re  i s  a  tru e  
decrease of th e  m edulla and chrom affin  system g e n e ra lly  w ith  
a f a i lu r e  to  produce a d re n a lin  i s ,  a t p re s e n t, being  worked 
out by my co llea g u e , C aptain  R oaf.
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PART II#  (See Appendix I I  f o r  t a b le s . )  
Blood counts and Urine A nalysés were done on 50 cases 
s e le c te d  as b e in g  uncom plicated P e lla g ra  c a se s . A ta b le  of th e se  
counts and an a ly ses  i s  g iven  below .
The average b lood count i s  as fo llo w s:
R eB .O 's. 4 ,115 ,800  p e r
W .B.O 's. 5,050 p e r
Hb. 70.7  p e r  c e n t.
Colour Index 86.
Polymorphounc 1 ea r leu co cy tes  62.9
lym phocytes. 28 .4
M ono-nuclear8. 8 .18
E o sin o p h ile s . .52
The medium agrees w ith  th e  average b u t th e  mode i s  found to  
d i f f e r  in  two p a r t ic u la r s :
R .B .C 'S . 3 .5  to  4  m il l io n s .
W.B.C'S. 4 ,5 0 0 .
No abnormal red  c e l l s  were noticed^ though g e n e ra lly  th e
e ry th ro cy te s  were sm a lle r and appeared more shrunken th an  those
of o th e r  p a t ie n ts  examined. P o ik ilo c y to s is  and b a s o p h ilic
d eg en era tio n  were r a r e ly  n o tic e d . Hillman (6) shows th e  fo llov /ing
r e s u l t  from 12 com plete counts and 32 d i f f e r e n t i a l  counts
R .B c 's  4 ,758,000 average w ith  v a r ia t io n  from 3,920,000 to
5,440,000 Leucocytes 10,403. Haemoglobin 83#, Colour index 8 .
No change in  s iz e ,  shape or co lo u rin g  of red  c e l l s .  He found an
o ccasio n a l le u co cy to s is  which may p o in t to  an in fe c t io n  of
obscure o r ig in .  He found a lym phocytosis of 33 # and accounts i t  
. in
to  be accordance w ith  th e  g e n e ra l cach e c tic  co n d itio n  of 
P e lla g r in s  who are  o f te n  su b jec t to  G a s tro - In te s t in a l  d is o rd e rs . 
Lavlnder (7) re p o r ts  on 24 exam inations, o f which th re e  examin­
a t io n s  were made from one case and two o th e rs  were cured cases ,
Û-.
as fo llow s -  c h lo ro tic  anaemica; g re a t  v a r ia t io n  in  th e  number of 
leu co cy tes /
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leu co cy tes  w ith  o ccas io n a l le u c o cy to s is  n o t c l i n i c a l l y  
e x p l ic a b le •
His conclusions a re  ( I )  Constant secondary anaemia;
( I I )  L eucocytosis r a r e  (not a  phenomenon of uncom plicated
P e l la g ra ) .
(III)R e la tiv e  increase in  large mononuclears probable but a l l  
r e s u lts  very d iscordant.
In  a d isc u ss io n  fo llo w in g  th i s  p ap er % an s ta te d  th a t  he had 
found a le u c o c y to s is  and no in c re a se  of la rg e  m ononuclears. 
Drury (2) commenting on 21 cases s ta te s  th a t  s l ig h t  anaemia i s  
p re se n t and th e  leu co cy te  count i s  noim al. The consensus of 
op in ion  a t  th e  N atio n a l Conference ofi P e lla g ra  U.S.A. 1909 was 
th a t  le u co cy to s is  d id  n o t e x is t  i n  uncom plicated P e lla g ra . In  
14 ca se s , i . e .  28# th e re  was a mononuclear count of 10 or ov er. 
T his in c re a se  of mononuclears was due to  rece n t m a la r ia l  
in f e c t io n .
Pour ca ses  show an abnoimal lym phocytosis 40 to  58#. No 
c l i n i c a l  f a c to r s  a re  a v a ila b le  which might in  any way ex p la in  
t h i s  marked in c re a s e . There was no h is to ry  of re c e n t V ario la
I  b e l ie v e , b u t i^èdiôaÆi h is to r y  was d i f f i c u l t  to  o b ta in  and
L
somewhat u n r e l ia b le . No B osinoph6lia  has been observed in  
th e se  c a se s .
Conclusions from  Blood Counts.
( I )  There i s  an anaemia, c h lo ro t ic  in  ty p e .
( I I )  The "IVhite Blood Count has never been above th e
P h y s io lo g ic a l normal and th e re  i s  a  freq u en t 
Leucopoenia.
( I I I )  There i s  no in c re a se  o f Polymorpho n u c lea r  leu co cy tes
in  uncom plicated c a se s .
(IV) There i s  no lym phocytosis in  uncom plicated c a se s .
(V) There i s  no in c re a se  of la rg e  m ono-nuclear leucocy tes
in  uncom plicated c a se s .
(VI) There i s  no e o s in o p h ilia .
I n /
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In  summing up, th e se  conclusions p o in t to  P e lla g ra  being 
n e i th e r  a  b a c te r i a l  nor a  protozoon in f e c t io n .
The u r in e  exam ination showed albumen p re se n t to  a vary ing
degree in  t h i r t y  one out of th e  f i f t y  c a se s . Oasts,, e p i th e l i a l ,
h y a lin e  o r g ra n u la r, were p re se n t in  te n  c a se s , and in  seven
o th e r  cases th e re  was evidence of d e s tru c tio n  of r e n a l  t i s s u e .
I t  i s  p o in ted  out th a t  th e se  exam inations were c a r r ie d  out in  the
f i r s t  q u a r te r  o f the  y ea r when th e  P e lla g ra  was a c u te ; in  th e
more chronic s tage  o f th e  d ise a se  Albumin may no t be p re se n t in
such a la rg e  percen tage  o f c a se s . Myers and F ine (4) found
Albumin in  two oases and h y a l i ie  c a s ts  in  s ix  cases out of a
t o t a l  of fo u r te e n  cases examined. They la y  some s t r e s s  on the
presence of e th e re a l  su lp h a tes  and in d ican  in  th e  u r in e , as
being  bod ies d eriv ed  from i n t e s t i n a l  p u tr e fa c t io n . Ind ioan  i s
d eriv ed  from In d o l which i s  a tryp tophane d e r iv a t io n . I t  i s  from
th e  tryp tophane group th a t  th e  ohroroaffin substance develops i t s
a d re n a lin , and i f  th e re  i s  d e f ic ie n c y  of tryp tophane th e re  may
w e ll be d e f ic ie n c y  of a d re n a lin . As in d ic an  i s  elijm inated h igh
up in  th e  sm all i n t e s t i n e ,  i t  m ight be p o ss ib le  th a t  B imi-dazoiyle-
thy lam ine, a to n ic  d e r iv a t iv e  o f h y s t id in  which, as Adam and
McOrae (8) p o in t o u t.c a n  be e a s i ly  is o la te d  from th e  duodenum
and Jejunum, could be absorbed in  sm all q u a n t i t ie s  and g ive  r i s e
to  severe A u to - in to x ic a tio n  and D eath, as f re q u e n tly  th ese
p a t ie n ts  a re  w alking about one day, and n ex t morning co llap se  and
^  e-
d ie .  Normally»- im id az o lly l# h y la m in ^  i s  no t absorbed.
The onlji conc lusion  to  be drawn from th e  u r in e  exam inations 
as c a r r ie d  out a t  t h i s  H o sp ita l i s  th e  la rg e  p ro p o rtio n  of cases 
which develop a  form o f sub-acu te  n e p h r i t i s ,  as shovm by the  
p resence of Albumin and o as ts  in  th e  u r in e .
S ep t. 1918. R ichard Pat on, M.B., Oh.B.
P a th o lo g ica l Departm ent, 
No. 2 P riso n e rs  o f War H o sp ita l, 
Abbas8i a ,
C a iro ,
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